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(57)Abstract: 

PURPOSE: To form a metal silicide film of excellent 
element characteristics by a method wherein the second 
film consisting of a metal compound is deposited on the 
specific metal film formed on an Si substrate, an 
annealing treatment is conducted thereon, and after a 
metal silicide has been formed on a diffusion layer by 
having the metal film reacted with Si, the non-reaction 
metal film and the second film are removed. 
CONSTITUTION: A shallow diffusion layer 6 is formed on 
a source and drain region by ion-implanting As under the 
condition of acceleration voltage of 30KeV and the 
dosage of 5x101 3cm-2 using a gate electrode 3 as a 
mask. A deep diffusion layer 6 is formed on the source 
and drain region by ion- implanting As under the 
condition of acceleration voltage of 40KeV and the 
dosage of 5x1015cm-2 using the gate electrode 3 and a 
gate side wall 4 as a mask. Then, Ni 2 and TIN 1 are 
continuously deposited on the whole surface of a wafer. 
An Ni silicide 9 is formed on the surface of the diffusion 
layer 6 and the gate electrode 3 by having Ni reacted with Si. Also, the unreacted Ni 2 and TiN I 
on the insulating film are removed, and the Ni silicide 9 is left on the diffusion layer 6 and the 
gate electrode' 3 only. Besides, Co or Pt may be used in place of Ni. 
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mm S i S«7 ±fc^r- haS3&W~V-X • F 

7^ffltN i 2;&«-ri>Xlii:, clcON i 2±(C&II 
ft:-&'tJSi;£iiaS-li§XSi:. lufBS i»fi7*7- 
d t j; !3 N 1 i: S i ^SJS^-li:. y- 

■9-^ F9^jfM-r§igi:, *S)^:;oMiaN i 2 i 

N 1 i'Uit^' F^S^tfiicJKS#s 
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[smm 1 ] Si mk±icY-hmmRz^v~x • f 

liltNK C ofe«l>t4P t ®^*,i!>;&< 1 o©^ 
IBS ia«^7--;i/-r«c:i:tj;0tutBmi<oM (N 

ysmo 

2 ] tuia7 gga 400~700°C 

cw*^ 3 ] Si a«±(cy- h ii«t;y-7. • k 
ui'yfc^&^Kitif^ffM-rsxgi;. Mies iss^ 

A^p>ft«M^i®M^ffM-r§XSi:. tutes iS«^3 20 

0 0-4 00 °ccD?aaT7--;i/-r§ d j; d tuian 

1 O^t S i ^S^S^^i. ^- h«ffi±Stf y-x • F 
1^1' y i: * § J^ftP±{n^Mi- U ^^-Y F ^ffM-r ^ Xg 

*£^£;<DSufB^l©K«S-r«XSi:. co^'l 
cDK^^SLfc S i 4 0 0-500 

imim 4 ] Si »s±{e'y- F • f 

Wyi:*§Ki^M;&»^-r«xei:. tufBS iss^ 

ffiicNi, C ofe^l^tiP tOd-5t.^-rn*MO(©^M 30 
A^e:&«^lcDM^JFM-r§XSi:. C<D^-l(DSi±K 
^Mft^tili*^?>*§m'2(DSi^±fa2^±«x?ii:, M 

IBS 1 a«*3 0 0-4 0 0°CcDraST7--7b-r§C 

stfy-x • F wyi:%§teSJii±{e^s~>u-9--r F 
^Ji^fig-r^Xgi:, *SJES©MfBS 1 <?)Mi: COS i © 
M±OMfam 2 (Dm^^^-t^lMt. BtlBIS 1 ©Mi: 
fjlB^2©M^»£LfcS ia«:&4 0 0~5 0 0iC© 

»#Sg©«5a^So 40 

[WSiiiS] SulBm2©Mi:LTT i N^rfflv^SCi: 

^#mi:-ri.W5R« 1 sfca 4 fa«©¥»i*s«o«3i 

[»5^^6] tutaS2©JK{i. Mfa7^-;UT'auiaS 
1 ©MfcSlSL^t/^il i:*#«i:-r§i»*^ 1 Sfeti 4 

fBfc©¥»f*S«0«3S*ffic 

[0 0 0 1] 

tc^^s #fcMOS F^y'>'X:5?©»S;^)£(i:ii-r§o so 



[0 0 0 2] 

[»©S«] N i V y FH* L D D«5t©M0 S 

WMlc^^h D D|i5S©NM0 S h ^yi>'X^iti#f*S 
[0 0 0 3] 3:-f. S i SfirafifcaWt^SSLT 

yf-;i/FffiftM5^ffML«?ls«©^li^tT9o 

m^M>S i±fcvx^^ffMb. R I EiSfcitj-^'^-h 

msffl^eeiiS i 3^^^^^--yi''-r§o 

keV. F-Xasx 1 0'3 cm-2©^#T-As:g:-Y:t 

©«[:^jb^?.y-F«®fl!^^^HS i 3±icB.-ors 

i N^J^^L, R I Effitj;(3X>yg^>^^by'-F«ffi 
3 ©#jaf-©*i S i N hmm 4 fig-r 

-X • F u-Y ymm^tamms 4 o k e v . f-x« 5 

X 1 0'5 cm-2©^#T'As^-l':t>ffiAL?55l/^ffifJM 

8 (a) ) o 

[0 0 0 4] 6 0 o''aia©?asT7--;v'r« 

c i: T'N i S i ^SiJ;?^irffifJii 6 ±m^- h MM 
3±(CN i '>';-9-l'F9^ffM-r« (08 (b) ) o 
(c. K^i:«[:7j<*7j<©?l^?ST*S 1 i:KJiSL^*^o 

fey ^ F*fe»]K 5 Rtf hmm 4 ±© n 1 2 

^ikS i 3±fc©5^^N i ->V-9-i'F9;SrS#^-li§ (0 

8 (c) ) o 

[0 0 0 5] m^^iis 1 oz m(o^om&umn 
wmm^B&-t^ ms (d) ) o ±ta©<fcatffMb 

fcLDD^jfiCNMOS Fvy5^X^{e:feI/^Tfi, As 
AV4-yaA5nfE:*StS[Ji±T'7:^-;Wc cfc f) N i 

[0 0 0 6] 
[0007] 

[PM%»?*-r§fci6©¥g] ±I3B65^S^5^i§f£: 
46(j:7^5?H^©||Uc*3i.^Ta. S iSS±K^^-b«S 
Stfy-X- FW>i:*«SiflI^»J3!ct-«XSfc. 
HUIBS l»«^ffi{CN i. C ofeSlHiP t ©d-^i!>S 
< i: 1 ^©^M*^?.:^^^ 1 ©M;£ffM-r§XSfc. 
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CCDS 1 tO|l±fc^M{t^WJ^e>^§m2©K>&iia? 
^^Jimt. ffflBS i S«^7^-;U-r?,ci:tJ;f3HU 
la^lODi (N i, Cofe?.v^ttP t(Dv-^l^-fnij-'l 
i: S i ^SiSS-y:. baa±S:tf V-X 

i:. *SJSC»fufB^ 1 OKi: c OH l <Dm±<omrd 

CO 0 0 8] SSL< tfitB7--;l/©Satt 4 0 0 
~7 0 0°C-e&§i:at,\ *^H^(DH2fcfel>T{±. S 

M^JFM-r^Xgi:. mtas i SS^iiitN i , C ofe 

p t -^i/^-fn*^ 1 oo#M/j^?>&i.ig 1 OS 

^ffM-ri>XSt. ttitES i gfe^3 0 0-4 0 0°CO 

MicDM^K^S-rsxSi;. c<Dmi<o|S»£L/-cS 

1 4 0 0-5 0 0°CO?aST'7:^-;l/-r§XSfc 

[0 0 0 9] ^fgH^CDSSfC^oV^Tti. S iW§.^\^f 

Xgi:. ffflBS i SIS-^SitcN i . Cofe^VHiPtO 

d-5i.^-fnA^ 1 oco^feMA^s^^m 1 nm^f^m-'^T- 
^mm-^'^^xmt. mbs ia«*3oo~4oo°c 

osaT'7--;l/-ri.iii:tif3tulBSi©Mi:S 

fSm 1 OMi; ' O^ 1 ©BS±OWfBm 2 cDBi^l^Sf « 
XSt. tffsa^l0Pi:tufB^2CDBi^^SLfcS iS 
«?:4 0 0-5 0 o°c<DraaT-7--;i/-r?>xSi:^# 

fB^2 0|ii:LTT i N^ilt.>§i:J;i^„ S/c, mlB^ 

2 MtB7--;PT'sulB'^ 1 (OmtKlthrjii^iSi 

[0 0 10] 

[M NMOS h-^Vi^'X^fC^Si/^T. Ast)^4:^y 
?iA^nfeS£i;il±tN K C ofeSi/^aP t C0'5^^J 
7.a-N i (Di^V-^^ Vmmm^'nv t. 7--;bB#5C 

N i t)mmtR!Z^Lzmmm^ms^-r^t\.^vmmj^-.ti^ 

[OOlUmifc. S i»«±{cX/^y^fSfe^{cj;i3 

fe< fc. A s F-t°y^'$n/c s i mm±<DN i 

1^o,«a»W^n«o ^-(Dm^-p7--;bfcJ;-pT 
[0 0 1 2] 112 iC. S.mmMLmLrj:<Xt,7=--)V(D 



[0 0 13] msic. ^yvv-^ \'mf^^icmmtm^L 

^:7b^o/c:N i v^'J+J-f Ffe. Jt^'^atn^T-a 5 0°CJ-:^ 

TfeD. v^J+Z-rFJ^fig^eoCCTrff^cttM oo-'c 
10 [ 0 0 1 4 ] ±fa 4 •00»#{^:l/^-f nt ffiSEifl^JStc^ 

SIMS ^^w^- A s , N i cDim^mmmomm-bmia-s 
n/c/fcfe-r-fe?. (gi3 (a) ) „ f^. Hfcfc'i/^T. mm 

[0 0 15] &,±(DJ;:olcUMS6±''CN i ~>U-9-i'F 

mmi 2)!)W^ns©?^%?.-f. n i i^v-^-c^m 

20 < . N i U -9-^ F 9 <D-^lt. 6 ^gl^ifett 

:Sfti6S^'J-^'^fefe/-c?.-r (03 (b) ) o 

[0 0 1 6] il©j;-5fc. NMOSf^iN i v-'J-it-YF^r 
rag±Stfy- Fl|S±tJfJ/t-r5fcJ6K{± A s A^-r 

§o ^c:T*fiBj§-^-a, N i±tN i A^Aflrr'Oi?ii<h 

pf>ti!&«L*«l,>«i^'J-9-i'FSJi;$€-«/ci6©7^- 

l*'5Afil4'0^«i:S^S-ri.©^B^<'#*^^tLT, t«J^ 

[0 0 17] ig4fCfel/^T (a) li. N i ±fcT i 
ffMb*I/^«-&. (b) aN i ±KT i N^ffM-r§« 

-a-oN 1 s^u-y-^r Faffio^-i^x^j^i/foi^stF-fe^o 

^>7C^<D^W«T'S§o 04 (b) T'^N^n^ctdtc. 
N 1 ±fcT i N**ii«LTffM?n/-cN i z^V^-C F© 

^ty45T-3 5 0°CJi(±f-bTt>N 1 i/y-y-'l' F*^K«t 

[0 0 18] i^V^-f ]^trj:mn(0±iCT i N^riia 

Tt/^-So LTb^U T S i A^ilSiCffl^:'^:oT'>' 

'J■9•-l' F^gfigas^ei^-r/ifc. hmm^y^-^v 

50 fcT i N^iii«^-&, v'U-y-'l' FffMWftCT 1 
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[0 0 19] ^m(Dm)iTl±. -Y Fi::&^«S© 

N i ±fCT i N^lia?^±Tl/^«A^ N i (Dt§^. N i 

'3|iS±®fc^icT i N^ii«L/c©Tii:^:!/\ T i 
it«?€-i.gm. NMOS h^Vv^X^rt^tE-ri.. 

A s is^'<4-y~&x-snx'G-^rcNm(oimm±icj^m-s 

n/cN i i^'U+JW F±(c3!eigM^JI^figL^:i,^J;^{c, N 

[0 0 2 0] S/c. i-'J+J--YF©]TMSafcLTfgra® 

©N i >-utJ-^'Ff<:ifei^M*%Msn^<*«c 

fiiiS 0 0-4 0 0°CT$,SA^ COSig-e^N i i: S 
i ©ffij^ScA^N 1 v-U+J'-r Fht±S:&ofctOtc:&-pT*3 

Nlfei.t/>aNi, T 1 N^iSSLfc^^ 4 5 0'X:SS 

2 lHl5c^)-t^-§ C i:T' A s AV^ySA^nTT't 

fcN§yora^±cDN i lyV-^f-f Ffc|fiWi*%M*n 

^i^cM^-fi-SLfcA^'e^^c rpj. N i {cPIP.-f C ofei. 
[0 0 2 1] 

mmmi 

m 1 {4*^B^O-Sl»J(c j:;§^fi»^^:SB^DSJi;3ST' 
[0 0 2 2] t-r, S iS«7affl(c51»b^ffiLT 

^ISfsS i ±iC'7X^'^»fi!4L. R I E'm^ii^f-Y 

Wffis^vx^'ty-x • FWyM^KAnaWES 0 

keV. F-Xasx 1 0'3 cm-2^D*#T'As^•^':t 
yiiALSv«li6^ffM-r«= S i»S7± 
0»^f kfli*^ ?> F STO^Sb^h S 1 3 ±{CM-D T S 
i nm^&h. R I E?£tj:f3X-;^f-y^/Ly-F«1i 
3©flJgfC(D*iS i N*^?.:*Sy-FfflM4^ffM-r 
y-F«S3&tfy-F«^4?:-x'X^KV 

-X • F u-f ymmmmms. 4 o k e v. f-x« s 

X 1 O's c m-2 ©ftffTA s ^-f*y^iAL^?ilt,^ffii[S 

2. T i N 1 (01 (a) ) o 

[0 0 2 3] •?-<D^. 4 0 0-7 0 0°CT«feSl/H4 
A r nmm'T:7~-)]y\.. N 1 ^: S i ^EjS^-&&iSc 



m 6 gfij';i!i^tf y- F «S 3 ±{C N i V 'J F 9 ^Jg.fS 
t^, CCDtg. N i i:T i N. S i fcT 1 NttSlSLft 
N i yj^vU+J -Y F^ffM■r§;I^i■^■i^»^4;^ 
S^li:i±*l\. il©T i NttN i ^lifflLT/j^P)SBfFEg 

m.-t^<D^m<: mi (b) ) o 
[0 0 2 4] ;^{c, m^«t:/J<*7j<©^i^?«T-^ife# 

M±t#ft-r§*SJS©N i 2 i:T i N 1 ^lil^fcl^S 

10 y-x- Fu^>i:*§&iS[)i6±&t;y-F«s 

3 ±®»;{c N i V U +J--1' F 9 (H 1 

[0 0 2 5] i^aaS 1 02 l^OJcd^iffiaySiW 

f*^^^Jf^J3?-r§ (HI (d) ) c 

^M?y2 

[0 0 2 6] ^-f. s 1 mWiimmicwmit^mLx 

20 7-<-;l/FK{[«5*J^fi!cL«?ffl«©^^^>Srffao 
(C. S ia«7±^ffl^«i^ftL. Ml^TJlcDWtK 

^Sp^bS i ±Kvxi'^JfML. R 1 )L'mz.ii^f-V 

mmm^^ins i 3^;^^'--yi7"-r«o mn. ^-v 

keV. F-Xasx 1 0'3 cm-^cO^ff-eAs^-fst- 
yffiALSO^ffiitge^&J^fig-r^c sia«7± 
(OM[:^*^?.y-F«Sffl^S^S i 3±{i:aoTS 
i N^ffML, R I EffitcJcDx-y^yi/'b-y'-Fmii 
30 3 (DteiCO*; S 1 N*^5):^§y- FfflB 4 ^ffMt" 

§o '^^t. y-F«a3R«'y-F«S4^-7xi7ty 
-X • vu4ymMi^MMmi±4 o k e v. F-xas 

X 1 0'5 cm-2cD*{i|=T-A s^-i'^tyaALSO^ffiftH 

ams-r§o '^iM-^sKx/^y^fffi-r-N i 

2^±i«?-a:« mz (a) ) „ 
[0 0 2 7]^©^. 3 0 0-4 0 QIC T'^*fe§ 1/^4 
A r|?HaffJT'7--;l'L. N 1 i: S 1 ^SlS^-lirN 1 

i/v-^-f¥9^B^-r^ m2 (b) ) o c<Dum^m 

40 A s3bV^>aA^nTT'€fcNS©iSt)l 

±<7)N i ~>ij-9-^ Ffc»ifeBi*^ffMJn^<^§o 
[0 0 2 8] ^^(c. KSi:jSK{t:7j<*7j«D?l-&?ST«^ 

ll±ti:#fi-r-S*SJS®N i 2*^SLfcft. 4 5 0°C 

sacD7--;i/^sfifT9c y-x • fu-yv 

ti3:^mm 6 ±Rtf F mi: ^« ^Sb^bJ^ U 3 > 

3±©*iN i i/u-y-^'Fg^^*?^^ (02 

(C) ) o 

[0 0 2 9] i^fCs fc^-r j;'5K. mtfS i 02 

j;^^ffiafeii»^s:^tm 3>^^F^j^«L, mm 
50 TM^mx^mwmm^w^m^ mz (d) ) „ 7- 
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3 0 0-4 0 0^C®ieifflcD?Sa<?3il^tt, As 
iM:i-yELX'^nr-7:-^rzU>M(Dmkm±(DN i v'JtJ- 

SSTFttN i t; S i ©IJMA^N i vU+J -Y FfcttS^o 
fcfe T-So D ffiin/j^ft < T L £ ^ o *pgH)iO 
J;-3(C5t5SJ2:;coN i ^Si/^tiN i , T i N^I^SLfc 
4 5 CCIMSOrSfflTStfT:^-;!/*!-! 'J c t-^M 

^ ^- y a A ? nr T' * fc N scDffii(«±© n i >"j -y- io 

F icmmmmm * n « o roo. fgt, ^sk?: t o 
mm^ i >"j+ji'F^jS)S2^±?.iiii//7-?^o 

[0 0 3 0] ±ie3l»Ji;:-l3l/^T, 4 5 0 =CliS<Diai)P 
HffllJlJ 1 2 ^ffi^!^^t:>-li-N i (D±t T i N^ffML 2 

[003 1] JJ^±*ll^s«^J^i:fcl/^T«. n i v ■9--I' f 

( a ) 4 0 0 "CT-i- U •9"^' FffMS-^fc feOT-fe 

(b) a. 6 0 0°CT-->U-9--YFff^^?#/£fe©O 

JS. Wi;->-Fffijnf«T'fe«o 
[0032] ElTttNi ->U-9-f'FC)|I^l:l:^gbT(.> 

?iJS[^gbTi.^i.o H7 0XfScDlS^*^e>. N 1 i:S 1 

ttB^?>*^t?fe-So 07 (b) it. 3 0 0~4 0 0*C©7 

Kj;^TN i ~>U-9--f F^iffMbTt/^*V\ ^7 4o 

(a) a. SS^i:5ig{t7j<*7i<©?l^«T-»^M±f<:^ 
fe-r-S*JxJS©N 1 tT i N^|WIBftS»c|^SLfc 
ft. 4 5 0°CeSO7~-;l'^S«fToTV^§o C(D 
04'fi:4O®t;-^A^anfciifc{Cc!;oT. N i 
V^-r F^ffllK^?'&fcet±. ffim*^7:^-;Wcj:oT 
N i 'yVV-'i' Ft:5:-3TI/>?.Ci::6^fc>b^§c 

[0 0 3 3] ^mmiimM(o±m^mm.Lrj:\,M 
ffM-r«#*i^^LTttN i fcPi^^n-r. co. pt^ 



ff'<0«i:;KlS-r«O^te<-MSi;LTtt, T i Nim 
£?n-f, T i C, T iW. T i B. WB2 , WC. B 
N. A 1 N-. Mg3 N2 . C a N. G es N4 -, T a 
N., T b Ni2 . V B2 , V C, Z r N. Z r B^T-ti 

tv. 

[0 0 3 4] 

2 micj^if^ C i: T% NSy©^i£ifeil±co N i i/ 

%toa»*N i ~>u^i' F^jaii?'&«<ii:*^t?t 

[0 1 ] *^B^©4i«^S«<DS5i^S©-|ISfi#iJ^ 

[02] *^B^©^»i*S«©ffljfi;jS<DfflOllSfiM 
^^L«:ieiTffl0o 

[0 3] (a) a. *fSH^©i|i^{*^fl©mt^ffifi: 

#tt0o (b) a. *feflP!©¥#f*^[l©'=!S3il7^ffifcj^ 

ffi0o 

[04] :^mm<Dm»mm(Dmmyjmicm^mit 

[0 5 ] :$:^m(o^mi*.mm<Dmmysmim^^ f ^ 

[0 6 ] ^?^m<D^mw'mm<Dmm:f;mcm^^iy v 
■^f-f FffM©sa#tt0o 

m 7 ] *5iB;5©4^^f*sm©i^jt77 Sfcff § u 

Fff^^KM-rswtt^o 
[08] '^Mmiic^^i^m#mm(om^yjm^^sL 

[?f-^©fJB^] 
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